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(54) Upper tool holder apparatus for press brake 

(57) An upper too! clamp (11) is supported by a 
holder body (7) arranged on an upper table (3) of a 
press brake so that the upper tool clamp can be oscil- 
lated. A pressing member (35) is mounted on a lower 
portion of the upper tool clamp in order to push an upper 
tool (5) on an upper tool support portion (9) which is 
mounted on a lower portion of the holder body. Further, 
an engage projection (39) is formed on the upper tool 
clamp and freely engageable a drop prevention groove 
(56) which is formed on the upper tool. Further, a first 
clamp, unclamp unit (13) and a second clamp, unclamp 
unit (15) are mounted on the holder body, respectively. 


FIG.l 
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Description 

BACKGROUND OF THE INVENTION 

Field of the invention 

The present invention relates to an upper tool 
holder apparatus for a press brake and, more particu- 
larly, to an upper tool holder apparatus which can 
exchange an upper tool attached to an upper table for a 
press brake easily. 

Description of the Related Art 

A press brake is provided with an upper table 
(referred to as an upper apron, sometimes) and a lower 
table (referred to as a lower apron, sometimes) in mutu- 
ally opposing positional relationship in the vertical direc- 
tion with respect to each other. Further, any one of the 
upper and lower tables is driven in the vertical direction 
as a ram. 

In the above-mentioned construction of the press 
brake, a lower die is attached to an upper portion of the 
lower table and further an upper tool (referred to as a 
punch) is attached to a lower portion of the upper table 
in order to bend a plate-shaped work to various desired 
shapes. 

In the construction, after the work is positioned on 
the lower die, the upper tool is engaged with the lower 
die so that it is possible to bend the work to various 
desired shapes. 

In the press brake, for example, since the upper tool 
must be exchanged according to the bending shapes of 
work and so on, a number of upper tool holder appara- 
tuses are arranged on the lower portion of the upper 
table. That is, the upper tool is supported by a number 
of upper tool holder apparatuses in order to exchange 
the upper tool attached to the upper table. 

In the conventional upper tool holder apparatus, an 
upper tool clamp member is attached to a holder body 
mounted on the lower portion of the upper table, and 
further fastened by use of fastening bolts in order to 
oscillate up and down. The upper portion of the upper 
tool inserted between the upper tool clamp and the 
holder body is fastened by the fastening bolts, so that 
the upper portion of the upper tool can be strongly 
clamped by the upper tool clamp. 

In the conventional construction, therefore, in order 
to exchange the upper tools attached to the upper table, 
a number of fastening bolts mounted on a number of 
upper tool holder apparatuses must be pivoted, thus 
causing a problem in that the upper tool exchange is 
extremely troublesome. 

To overcome this problem, an upper tool holder 
apparatus such that the upper tools can be fastened or 
unfastened by use of an air cylinder mounted on the 
upper tool holder apparatus has been developed. 

In the upper tool holder apparatus of this type, since 
an air cylinder must be provided for a number of upper 


tool holder apparatuses, respectively and since an sir 
source is additionally necessary, there exists another 
problem in that the construction of the upper tool holder 
apparatus is complicated and thereby the cost thereof is 

5 relatively high. 

In the conventional upper tool holder apparatus, 
there exists a danger that the upper tool drops when the 
upper tool clamp is released from an upper tool clamp- 
ing force of the upper tool holder apparatus. 

10 In the conventional upper tool holder apparatus, 
there exists such a danger that the upper tool clamp 
member must be half fastened to such an extent that the 
upper tool does not drop for alignment with the lower 
die, and after that the upper tool clamp member must be 

r5 full fastened tightly after the upper tool and the lower die 
have been aligned with each other. As a result, there 
exists another problem in that the tool setting work is 
troublesome. 

As prior art examples related to the present inven- 

20 Won, there are EP 0 387 121 A1 (referred to as the first 
prior art below) and Japanese Patent Application Laid 
Open No. 6-23436 (referred to as the second prior art 
below). 

In the first prior art. since the upper tool is clamped 
25 between the upper tool clamp member pivotally sup- 
ported by the upper table of the press brake and the 
holder body so as to oscillate flexibly, the upper tool 
must be attached to or removed from the upper tool 
holder apparatus by pivoting the upper tool so as not to 
30 interfere with a pivotal axle of the upper tool clamp 
member. Accordingly, there exists another problem in 
that the shape of the upper tool is not simple, that is, 
complicated and thereby the upper tool can not be proc- 
essed easily. 

35 In the second prior art, the upper tool can be 
attached to or removed from the upper tool holder appa- 
ratus by pivoting an operation lever provided on the 
upper tool holder apparatus from a damp position to an 
unclamp position or vice versa to facilitate the upper tool 

40 exchange. However, in the second prior art, the upper 
tool is exchanged by the upper tool holder apparatus by 
shifting the upper tool in the longitudinal (the right and 
left) direction, when some upper tool elements of a 
series of the split type upper tool of different length are 

45 required to be exchanged at the middle portion thereof, 
there exists a problem in that the upper tool exchange 
work is rather troublesome. 

SUMMARY OF THE INVENTION 

50 

It is an object of the present invention to provide an 
upper tool holder apparatus for a press brake so that the 
upper tool can be easily clamped and undamped on a 
plurality of holder bodies, or the upper tool can be easily 
55 clamped and undamped on each holder when a plural- 
ity of holder bodies are horizontally arranged on the 
upper table. 

To achieve the above-mentioned object, according 
to one aspect of the invention, an upper tool holder 


2 


3NSDOCID: <£P „.076701 5A1. f > 


3 


EP0 767 015 A1 


4 


apparatus for a press brake comprises an upper sup- 
port portion for supporting an upper tool at a lower por- 
tion of a holder body which is removably arranged on an 
upper table for a press brake; a pressing portion which 
is mounted on a lower portion of an upper tool clamp 
which is supported by the holder body in order to oscil- 
late by using a fulcrum existing at a vertically middle 
center portion of the holder body, so that the upper tool 
is pressed to the upper tool support portion; an engage 
projection freely engageable a drop prevention groove 
which is formed on the upper tool; a first clamp, 
unclamp means which is mounted on the holder body, 
the first clamp, unclamp means pressing an upper por- 
tion side of the upper tool clamp so that the upper tool is 
clamped by the upper tool clamp, and releasing a press- 
ing force so that the upper tool is undamped by the 
upper tool clamp; and a slide bar which is mounted in 
order to move in the right and left direction so that the 
first clamp, unclamp means can be operated. 

In the above-mentioned construction, the upper tool 
clamp is pivotally supported by the holder body which is 
arranged on the upper table of the press brake. A press- 
ing portion is arranged on the lower portion of the upper 
tool clamp, so that the upper tool can be pressed on the 
upper tool support portion mounted on the lower portion 
of the holder body. An engage projection is freely 
engageable a drop prevention groove which is formed 
on the upper tool. Further, a first clamp, unclamp means 
is mounted on the holder body. 

Accordingly, a slide bar is shifted in the right and left 
direction so that the first clamp, unclamp means can be 
operated, thereby, the upper tool can be clamped or 
undamped on the holder body by the upper tool clamp. 
Accordingly, the upper tool can be easily attached to 
and removed from the upper tool holder apparatus. 

According to another aspect of the invention, an 
upper tool holder apparatus for a press brake further 
comprises a second clamp, unclamp means mounted 
on an upper portioon of said upper tool clamp, said sec- 
ond clamp, unclamp means pressing said upper portion 
side of the upper tool clamp so that the upper tool is 
clamped by the upper tool clamp, and releasing the 
pressing force so that the upper tool is undamped by 
the upper tool clamp; and an operation lever pivotably 
mounted on the upper tool clamp for operating the sec- 
ond clamp, unclamp means. 

In the above-mentioned construction, for example, 
the operation lever is positioned just downward so that 
the upper tool can be easily clamped on the holder body 
by the upper tool clamp. Further, for example, the oper- 
ation lever is pivoted counterclockwise so that the upper 
tool can be easily undamped on the holder body by the 
upper tool clamp. 

According to further aspect of the invention, an 
upper tool holder apparatus for a press brake comprises 
a plurality of holder bodies mounted in the right and left 
direction of the upper table; first clamp, unclamp means 
mounted on each holder body; and a slide bar movable 
in the right and left direction in order to operate the first 


clamp, unclamp means so that it is possible to be cou- 
pled and shut off by a coupling member. 

In the above-mentioned construction, each slide 
bar is engaged with one another by an engage member. 
5 Accordingly, for example, when the right slide bar is 
shifted in the left direction, ail the slide bars are shifted 
in the same direction so that the upper tool can be easily 
damped on each holder body by each upper tool clamp 
of each holder body. Further, when the right slide bar is 
io shifted in the right direction, all the slide bars are shifted 
in the same direction so that the upper tool can be easily 
undamped on each holder body by the upper tool clamp 
of each holder body. 

Further, when a engage member at one position is 
is shut off, since the slide bar existing at the shut-off posi- 
tion can not be shifted, only an engaged slide bar can 
shifted so that the same operation can be carried out. 

Further, since each operation lever is mounted on 
each holder body, each operation lever is operated, 
20 respectively so that the upper tool can be clamped and 
undamped on each holder body. 

According to further aspect of the invention, an 
upper tool holder apparatus for a press brake, wherein 
the first damp, unclamp means comprises a pinion 
25 which is engaged with a rack formed in a longitudinal 
direction of the slide bar, a male worm screw which is 
integrated with a pivotal center, a female worm screw 
which is engaged with the male worm screw, an elastic 
member for allowing the female worm screw to be 
30 always pressed forward, a backup plate for supporting a 
reaction force of the elastic member, and a pusher por- 
tion which is integrated with the pinion so that it is pos- 
sible to push on the upper tool clamp. 

In the above-mentioned construction, when the 
35 slide lever is shifted in the left direction, a pinion can be 
rotated along a rack formed in the slide bar. Thereby, 
since a female worm screw is engaged with a male 
worm screw, the pinion is moved forward so that the 
upper tool can be pressed by the lower portion of the 
40 upper tool clamp. Accordingly, the upper tool can be 
easily clamped on the holder body. 

When the slide lever is shifted in the right direction, 
the pinion can be rotated along a rack formed in the 
slide bar. Thereby, , since the female worm screw is 
45 engaged with the male worm screw, the pinion is moved 
backward so that the upper tool clamp is released from 
a pressing force caused by the lower portion of the 
upper tool clamp. Accordingly, the upper tool can be 
easily undamped on the holder body. 
so According to further aspect of the invention, an 
upper tool holder apparatus for a press brake, wherein 
the second clamp, unclamp means comprises a three- 
threaded screw which is integrated with the operation 
lever in order to be engaged with a female screw of the 
55 upper tool clamp. 

In the above-mentioned construction, the operation 
lever is pivoted in order to be positioned just downward, 
. so that, by using the three-threaded screw, the upper 
tool can be pressed by the lower portion of the upper 
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tool clamp. Accordingly, the upper tool can be easily 
clamped on the holder body. Further, for example, when 
the operation lever is pivoted counterclockwise, the 
upper tool clamp is released from the pressing force 
caused by the lower portion of the upper tool clamp, so 
that the upper tool can be easily undamped on the 
holder body. 

According to further aspect of the invention, an 
upper tool holder apparatus for a press brake, wherein 
the upper tool is clamped by the upper tool clamp with 
the first clamp, unclamp means and second clamp, 
unclamp means so that a clamp position of the upper 
tool clamp is positioned at the same position. 

Accordingly, by using the first clamp, unclamp 
means, and the second clamp, unclamp means, the 
clamp position for clamping the upper tool is positioned 
at the same position. Thereby, each clamping force is 
urged equally, and further, the construction is made 
simpler. 

According to further aspect of the invention, an 
upper tool holder apparatus for a press brake, wherein 
the upper tool is clamped by the upper tool clamp with 
the first clamp, unclamp means and second clamp, 
unclamp means so that a clamp position of the upper 
tool clarnp is positioned at two positions. 

Accordingly, by the first clamp, unclamp means, 
and the second damp, unclamp means, the upper too! 
can be shifted vertically at the first unclamp position and 
can be shifted forward at the second unclamp position. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a cross-sectional view, taken along the line 
l-l shown in FIG. 2 according to an upper tool holder 
apparatus for a press brake of the present invention. 

FIG. 2 is a front view of an upper tool holder appa- 
ratus for a press brake of the present invention. 

FIG. 3 is an illustration for assistance in explaining 
the effect when the upper tool is clamped and 
undamped on the upper tool holder apparatus accord- 
ing to an upper tool holder apparatus for a press brake 
of the present invention. 

FIG. 4 is an illustration for assistance in explaining 
the effect when the upper tool is clamped and 
undamped on the upper tool holder apparatus accord- 
ing to an upper tool holder apparatus for a press brake 
of the present invention. 

FIG. 5 is an illustration for assistance in explaining 
the effect when the upper tool is clamped and 
undamped on the upper tool holder apparatus accord- 
ing to an upper tool holder apparatus for a press brake 
of the present invention. 

FIG. 6 is an illustration for assistance in explaining 
the effect when the upper tool is clamped and 
undamped on the upper tool holder apparatus accord- 
ing to an upper tool holder apparatus for a press brake 
of the present invention. 

FIG. 7 is an illustration for assistance in explaining 
the effect when the upper tool is damped and 
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undamped on the upper tool hdder apparatus accord- 
ing to an upper tool holder apparatus for a press brake 
of the present invention. 

FIG. 8 is an illustration for assistance in explaining 
5 the effect when the upper topi is clamped and 
undamped from the upper tool holder apparatus 
according to an upper tool hdder apparatus for a press 
brake of the present invention. 

FIG. 9 is an illustration for assistance in explaining 
10 the effect when the upper tool is clamped and 
undamped from the upper tool holder apparatus 
according to an upper tool holder apparatus for a press 
brake of the present invention. 

FIG. 10 is an illustration for assistance in explaining 
15 the effed when the upper tool is clamped and 
undamped from the upper tool holder apparatus 
according to an upper tool holder apparatus for a press 
brake of the present invention. 

FIG. 11 is an illustration for assistance in explaining 
20 the effed when the upper tool is clamped and 
undamped from the upper tool holder apparatus 
according to an upper tool holder apparatus for a press 
brake of the present invention. 

FIG. 12 is an illustration for assistance in explaining 
25 the effect when the upper tool is clamped and 
undamped from the upper tool holder apparatus 
according to an upper tool hdder apparatus for a press 
brake of the present invention. 

so DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

An embodiment of the present invention is 
explained below in detail using drawings. 

35 Referring to FIGs. 1 and 2, according to an embod- 
iment of the present invention, an upper tool holder 
apparatus 1 is removably mounted on a lower portion of 
an upper table 3 for a press brake (a general construc- 
tion thereof is not shown). A plurality of upper tool 

40 holder apparatus 1 are mounted on the lower portion of 
the upper table 3 in the right and left direction at appro- 
priate intervals so as to be used. 

That is, in an upper tool 5 for the press brake, there 
are two cases to be used. In one case, only one upper 

45 tool 5 whose length of a horizontal direction (a direction 
which is transversal to the paper in FIG. 1 , or the right 
and left direction in FIG. 2) is longer than that of a verti- 
cal direction is used. In the other case, some upper tool 
elements d a series of the split type upper tool of differ- 

so ent length are combined altogether in order to be used. 
In order to respond either case easily, a plurality of 
upper tool holder apparatuses 1 are mounted on the 
upper table 3 at appropriate intervals. 

As clearly shown in FIG. 1, the upper tool holder 

55 apparatus 1 comprises a holder body 7 removably 
attached to the upper table 3, an upper tool clamp 1 1 for 
pressing and fixing flexibly an upper portion 5U of the 
upper tool 5 to an upper tool support portion 9 which is 
integral with a lower portion of the holder body 7, press- 
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ing and welding means 12 where the upper tool clamp 
1 1 is always slightly pushed In a direction which the 
upper tool 5 is pressed and fixed, a first clamp, undamp 
means 13, and a second clamp, undamp means 15 
such that the upper tool 5 can be clamped and 5 
undamped on the upper tool portion 9 of the holder 
body 7 by the upper tool clamp 11. 

In further detail, the holder body 7 is shaped so that 
the thin-wall upper tool support portion 9 is integral with 
the lower portion of a front and rear thick-wall block por- 
tion 7B. A mounting plate 17 projected upward is inte- 
gral with a front-side (the left side in FIG. 1) of the block 
portion 7B of the holder body 7. 

As shown in FIG. 2, the mounting plate 17 is com- 
posed of an opening portion whose shape is extended 
toward a lower center portion. As shown in FIG. 1, an 
upper projection of the mounting plate 1 7 is contacted 
with a front- side lower portion of the upper table 3. A 
fastening bolt 19 is thread- engaged with the upper table 
3 in order to fasten a clamp jaw 21 . The upper projection 
of the mounting plate 17 is pressed and fixed to the 
upper table 3, so that the holder body 7 can be mounted 
on the upper table 3. 

According to the embodiment, the holder body 7 is 
mounted apart from the mounting plate 17, respectively, 
so that the holder body 7 and the mounting plate 1 7 are 
fixed integrally. However, it is possible to consider the 
mounting plate 1 7 as a part of the holder body 7. 

In order to adjust the vertical position of the holder 
body 7, a wedge portion member 23 is interposed 
between the upper surface of the holder body 7 and the 
lower surface of the upper table 3 in order to adjust the 
horizontal position flexibly. A fixed bolt 27 is thread- 
engaged with the wedge portion member 23 passing 
through a longitudinal bore 25 mounted on the mounting 
plate 17. 

According to the above-mentioned construction, 
the clamp jar 21 is half fastened to such an extent that 
the holder body 7 does not drop for holding. Further, 
while the fixed bolt 27 remains unfastened, the wedge 
portion member 23 is adjusted in the right and left direc- 
tion in FIG. 2 so that the holder body 7 can be adjusted 
upward and downward in response to the upper table 3. 

The upper tool clamp 1 1 comprises a plate-shaped 
member whose thickness is the substantially same as 
horizontal thickness of the holder body 7. A shape of the 
upper projection corresponds to that of the opening por- 
tion which is widened toward the end, so that the upper 
projection is formed at the corresponding opening por- 
tion of the mounting plate 1 7. The upper tool clamp 1 1 
is supported by the holder body 7 in order to oscillate so 
that the upper portion 5U of the upper tool 5 is pressed 
and fixed between the upper tool support portion 9 and 
the upper tool clamp 1 1 . 

In further detail, a plurality of bores are mounted on 55 
a middle center portion in vertical direction of the upper 
tool clamp 11. A mounting bolt 31 is passed through the 
bore in order to be thread-engaged with the upper tool 
support portion 9 horizontally through a nut 29 so that a 


head of the mounting bolt 31 can be oscillated flexibly. A 
coil spring 33 is elastically attached between the upper 
tool support portion 9 and the upper tool clamp 1 1 in 
order to be separated from each other. 

In order to osdllate the upper tool clamp 11 
smoothly, a contacting portion between the head of the 
mounting bolt 31 and the bore is formed as a spherical- 
shaped contact surface. 

A drop prevention groove 5G is formed in the right 
and left direction at the upper portion of the upper tool 5 
so that an engage projection 11P for engaging flexibly 
can be formed at a lower end of the upper tool clamp 1 1 
in order to project toward the upper tool support portion 
9. A pressing member 35 is mounted on slightly upper 
portion than the engage projection 11P, so that the 
pressing member 35 is attached to a slant surface 5S 
on the upper portion 5U of the upper tool 5 in order to 
push the upper tool 5 on the upper tool support portion 
9. 

The pressing member 35 is shaped so that one part 
of a cylindrical surface is changed to a flat surface in 
order to pivot slightly toward the lower portion of the 
upper tool clamp 1 1 through a plurality of screws 37. 

Further, a wedge piece 39 is mounted on the drop 
prevention groove 5G between the upper portion of the 
engage projection 1 1 P and the pressing member 35 in 
order to move backward and forward flexibly. An elastic 
member 41 such as a coil spring, etc. which is elasti- 
cally attached between the upper tool clamp 11 is 
urged, so that the wedge piece 39 is always welded in 
order to be engaged with the drop prevention groove 
5G. 

A movement of the wedge piece 37 by the welding 
force is restricted, since one part of the wedge piece 37 
is contacted with one part of the pressing member 35. 
Accordingly, a slant surface 35S is formed at the upper 
surface on the end portion of the wedge piece 37 in 
order to remove an engagement with the drop preven- 
tion groove 5G easily. 

The pressing member 35 is mounted on the lower 
portion of the upper tool clamp 1 1 , so that the upper tool 
5 is pressed and fixed to the upper tool support portion 
9. The first clamp, undamp means 13 is trimmed in a 
hole 7H which is mounted on a block portion 7B of the 
holder body 7 in the vertical direction, so that the clamp 
force thereof is provided for the upper tool clamp 1 1 . 

In further detail, as shown in FIG. 1 , the first damp, 
undamp means 13 comprises a female screw for a dish 
spring 43, a male worm screw 45 engaged with an out- 
side screw 44 which is mounted on the left side of the 
female screw for a dish spring 43 in FIG. 1 and the 
female screw for a dish spring 43. a pinion 47 integrated 
with the male worm screw 45, a pusher portion 49 inte- 
grated with the end portion of the pinion 47, and a 
backup plate 53 mounted on the right portion of the 
female screw for a dish spring 43 in FIG. 1 through a 
dish spring 51 as an eccentric member. 

A slide bar 57 is provided with a rack 55 engaged 
with the pinion 45, so that the slide bar 57 can be 
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extended in the right and left direction (a direction which 
is transversal to the paper in FIG. 1 , or the right and left 
direction in FIG. 2) toward the block portion 7B of the 
holder body 7. Accordingly, the slide bar 57 can be 
attached in order to move flexibly. As shown in FIG. 2, a 
coupling member 59 is mounted on the right and left 
portion of the slide bar 57 in order to be coupled with 
another slide bar 57 (omitted in drawings) or be shut off. 

By the upper tool clamp 11, the upper tool 5 is 
clamped and undamped on the upper tool support por- 
tion 9 which is integrated with the holder body 7. A sec- 
ond clamp, unclamp means 15 is mounted on the upper 
portion of the upper tool clamp 1 1 in order to clamp and 
unclamp the upper tool 5. In further detail, a three- 
threaded screw 61 is mounted inside the upper portion is 
of the upper tool clamp 1 1 in order to be pivoted flexibly. 
An operation lever 65 is mounted on a pivotal center of 
the three-threaded screw 61 by using a screw 63. 

A ball plunger 69 is mounted on the mounting plate 
1 7, so that an engage concave portion 67 such as a so 
groove or a hold which is formed at the upper portion of 
the upper tool clamp 1 1 can be engaged and removed 
flexibly. 

The engage concave portion 67 may be mounted 
on the mounting plate 25 so that the ball plunger 69 can 25 
be mounted on the upper tool clamp 11. 

A rear upper tool clamp 71 is mounted on the rear 
surface (the right side in FIG. 1) of the holder body 7 by 
a bolt 73 in order to oscillate flexibly, so that the upper 
tool 5 is attached so as to be reversed front and rear. 30 

According to the above-mentioned construction, a 
plurality of upper tool holder apparatuses 1 are mounted 
on the right and left side of the upper table 3 for the 
press brake at an appropriate interval. First each slide 
bar 57 is pivoted in case of being coupled with the cou- 35 
pling member 59, as explained below. 

For example, when the slide bar 57 exiting at the 
Tightest side is slided in the right direction by using a cyl- 
inder (not shown), the rack 55 which is formed at the 
slide bar 57 is engaged with the pinion 47. Thereby, the 40 
pinion 47 is rotated, and further the male worm screw 
45 can be also rotated. Further, since the male worm 
screw 45 is engaged with the female screw for a dish 
spring 43, the male worm screw 45 and the pinion 47 is 
compressing the dish spring 51 in the right direction in 45 
order to be moved. 

As a result, when the pusher portion 49 is sepa- 
rated from the three-threaded screw 61, the upper tool 
clamp 1 1 is pivoted clockwise by the welding force of the 
coil spring 33 in order to be changed to an unclamp so 
state. Then, the upper tool clamp 1 1 is open by the 
pressing and welding means 12. Accordingly, an reac- 
tion force of the pressing and welding means 12 is 
resisted from the lower of the upper tool clamp 11. 
Thereby, the upper portion 5U of the upper tool 5 is 55 
inserted between the upper tool support portion 9 of the 
holder body 7 and the upper tool clamp 1.1 , so that the 
upper tool 5 can be entered forward in order to be 
mounted. 


The upper portion 5U of the upper tool 5 is inserted 
between the upper tool support portion 9 and the upper 
tool clamp 11. Then, by an action of the pressing and 
welding means 12, the upper tool clamp 11 is always 
5 and slightly pressed in a direction where the upper tool 
5 is clamped, so as to be welded. Accordingly, the 
engage projection 1 1 P is mounted on the lower portion 
of the upper tool clamp 11, so that the engage projec- 
tion 11P can be engaged with the drop prevention 
10 groove 5G which is mounted on the upper tool 5. 

Next, in the state shown in FIG. 3, when the slide 
bar 57 is slided in the left direction, the pinion 47 and the 
male worm screw 45 are rotated and further the male 
worm screw 45 is engaged with the female screw for a 
dish spring 43. Accordingly, the pinion 47 and the male 
worm screw 45 are moved in the left direction, that is, at 
the position shown in FIG. 4. 

As a result, the three-threaded screw 61 remains 
slightly attached to the pusher portion 49 of the first 
clamp, unclamp means 13. Since in the upper tool 5. the 
drop prevention groove 5G remains engaged with the 
engage projection 11 P of the upper tool clamp 11. it is 
possible to adjust (align) an position, and to remove and 
attach in a horizontal direction. 

Further, when the slide bar 57 is slided in the left 
direction from the position as shown in FIG. 4, the male 
worm screw 45 and the pinion 47 are moved in the left 
direction in FIG. 1. 

When the pinion 47 is shifted in the left direction in 
FIG. 1, in the pusher portion 49, the three-threaded 
screw 61 , that is, the upper portion of the upper tool 
clamp 1 1 is pressed and welded by the welding force of 
the dish spring 51. As a result, the upper tool clamp 1 1 
is pivoted counterclockwise in FIG. 1. Accordingly, the 
pressing member 35 is mounted on the lower portion of 
the upper tool clamp 1 1 in order to resist the welding 
force of the coil spring 33, so that the upper portion 5U 
of the upper tool 5 can be pressed. The upper tool 5 is 
incompletely clamped easily between the upper tool 
clamp 1 1 and the upper tool support portion 9. 

Then, a table is moved upward and downward at a 
movable side of the press brake so that the upper tool 5 
is engaged with a lower die (not shown). Thereby, the 
upper tool 5 can rise relatively between the upper tool 
support portion 9 and the upper tool clamp 1 1 . 

In this case, since the slant surface 5S of the upper 
tool 5 pushes the pressing member 35, the upper tool 5 
rises relatively so that the upper tool clamp 1 1 can be 
pivoted clockwise. The three-threaded screw 61 pushes 
gradually the pusher portion 49 of the first clamp, 
unclamp means 13, so that a store force of the dish 
spring 51 is increased gradually. Accordingly, the upper 
tool clamp 11 is pushing and fixing the upper tool 5 
gradually and forcefully in order to be completely 
clamped. 

When a shoulder portion of the upper tool 5 is 
attached to a lower end surface of the upper tool sup- 
port portion 9, the upper tool 5 is pressed and fixed to 
the upper tool support portion 9 by the upper tool clamp 
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1 1 . Further, as shown in FIG. 1 , the wedge piece 39 is The upper portion 5U of the upper tool 5 is inserted 

engaged with the drop prevention groove 5G of the between the upper tool support portion 9 and the upper 

upper tool 5, so that a clearance between the engage tool clamp 11. Then, by an action of the pressing and 

projection 11P and the drop prevention groove 5G is welding means 12, the upper tool clamp 11 is always 

reduced. 5 and slightly pressed in a direction where the upper tool 

As described above, the wedge piece 39 is '5 is clamped, so as to be welded. Accordingly, the 

engaged with the drop prevention groove 5G of the engage projection 1 1P is mounted on the lower portion 

upper topi 5 so that the clearance between the engage of the upper tool clamp 1 1 , so that the engage projec- 

projection 1 1P and the drop prevention groove 5G tion 11P can be engaged with the drop prevention 

remains reduced. In this case, even if the upper tool io groove 5G which is mounted on the upper tool 5. 

clamp 1 1 is released from pushing and fixing, the upper Next, the operation lever 65 as shown in FIG. 2 is 

tool 5 does not drop due to its self-weight. pivoted clockwise as shown in FIG. 7 in order to be posi- 

As described above, the upper tool clamp 11 tioned at B position. As shown in FIG. 8, the three- 
pushes and fixes the upper tool 5 to the upper tool sup- threaded screw 61 is slightly attached to the pusher par- 
port portion 9 tightly, so that the work is bent altogether 75 tion 49 of the first clamp, unclamp means 13. Since, in 
by an operation of the lower die. After then, in order to the upper tool 5, the drop prevention groove 5G remains 
remove the upper tool 5, as shown in FIG. 3, the slide engaged with the engage projection 11P of the upper 
bar 57 is moved in the right direction so that the upper tool clamp 1 1 f it is possible to adjust (align) an position, 
tool 5 can be undamped easily. and to remove and attach in a horizontal direction. 

Then, as shown in FIG. 5, the reaction force of the so Further, the operation lever 65 as shown in FIG. 7 is 

pressing and welding means 12 is resisted so that the pivoted clockwise as shown in FIG. 9 in order to be posi- 

lower side of the upper tool 5 is pivoted at this side. The tioned at C position. As shown in FIG. 10, in the pusher 

engage concave portion 67 which is mounted on the 49, the three-threaded screw 61, that is, the upper por- 

upper portion of the upper tool clamp 11 is engaged tion of the upper tool clamp 1 1 is pressed by the welding 

with the ball plunger 69, so that the lower portion of the 25 force of the dish spring 51 . As a result, the upper tool 

upper tool clamp 11 is open in order to be separated clamp 11 is pivoted counterclockwise in FIG. 8. By the 

from the upper tool support portion 9. By pulling down pressing member 35 which is mounted on the lower por- 

the upper tool 5 downward, it is possible to push the tion of the upper tool clamp 1 1 , the pressing force of the 

upper tool 5 forward in order to remove the upper tool 5 coil spring 33 is resisted in order to push the upper por- 

downward to the upper tool clamp 1 1 , etc.. 30 tion 5U of the upper tool 5. Thereby, the upper tool 5 can 

Thus, after removing the upper tool 5 in trie down- be incompletely clamped easily between the upper tool 

ward direction, the slide bar 57 is slided in the left direc- clamp 1 1 and the upper tool support portion 9. 

tion so that the pinion 45 and the male worm screw 47 After then, a table is moved upward and downward 

is moved to the position as shown in FIG. 4 in the left at a movable side of the press brake so that the upper 

direction. After the engagement between the engage 35 tool 5 is engaged with the lower die (not shown), 

concave portion 67 and the ball plunger 69 is released, Thereby, the upper tool 5 can rise relatively between the 

the slide bar 57 is slided in the right direction so that the upper tool support portion 9 and the upper tool clamp 

pinion 45 and the male worm screw 47 are moved to the .11. 

position as shown in FIG. 3 in the right direction. In this case, since the slant surface 5S of the upper 

Accordingly, as described above, the upper tool 5 is to tool 5 pushes the pressing member 35, the upper tool 5 

entered forward from the lower direction of the upper rises relatively so that the upper tool clamp 11 can be 

tool holder apparatus 1 in order to be mounted. pivoted clockwise. The three-threaded screw 61 pushes 

Each upper tool holder apparatus 1 is operated so gradually the pusher portion 49 of the first clamp, 

that the upper tool 5 is clamped and undamped by the unclamp means 13, so that the store force of the dish 

second clamp, unclamp means 13, as explained below. 45 spring 51 is increased gradually. Accordingly, the upper 

First, when the operation lever 65 is pivoted so as to be tool clamp 1 1 is pushing and fixing the upper tool 5 

positioned at A position shown in FIG. 2, the upper tool gradually and forcefully in order to be completely 

holder apparatus 1 is changed to the state shown in clamped. 

FIG. 6. By a welding force of the coil spring 33, the When a shoulder portion of the upper tool 5 is 

upper tool clamp 11 is pivoted clockwise in order to be so attached to a lower end surface of the upper tool sup- 

unclamped. Then, the upper tool clamp 1 1 remains port portion 9, the upper tool 5 is pressed and fixed to 

open by the pressing and welding means 12. The reac- the upper tool support portion 9 by the upper tool clamp 

tion force of the pressing and welding means 12 is 11. Further, as shown in FIG. 11, the wedge piece 39 is 

resisted from the lower of the upper tool clamp 11. engaged with the drop prevention groove 5G of the ' 

Thereby, the upper portion 5U of the upper tool 5 is 55 upper tool 5, so that the clearance between the engage 

inserted between the upper tool support portion 9 of the projection 11P and the drop prevention groove 5G is 

s holder body 7 and the upper tool clamp 11, so that the reduced. . 

upper tool 5 can be entered forward in order to be As described above, the wedge piece 39 is 

mounted. engaged with the drop prevention groove 5G of the 
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upper tool 5 so that the clearance between the engage 
projection 11P and the drop prevention groove 5G 
remains reduced. In this case, even if the upper tool 
clamp 1 1 is released from pushing and fixing, the upper 
tool 5 does not drop due to its self-weight. 5 

As described above, the upper tool clamp 11 
pushes and fixes the upper tool 5 to the upper tool sup- 
port portion 9 tightly, so that the work is bent altogether 
by an operation of the lower die. After then, in order to 
remove the upper tool 5, the operation lever 65 is piv- 10 
oted to B position as shown in FIG. 7, so that the upper 
tool 5 can be undamped easily. 

After then, the operation lever 65 is pivoted at A 
position as shown in FIG. 2. As shown in FIG. 12, the 
reaction force of the pressing and welding means 12 is 15 
resisted so that the lower side of the upper tool 5 is piv- 
oted at this side. The engage concave portion 67 which 
is mounted on the upper portion of the upper tool clamp 
1 1 is engaged with the ball plunger 69, so that the lower 
portion of the upper tool clamp 1 1 is open in order to be so 
separated from the upper tool support portion 9. By pull- 
ing down the upper tool 5 downward, it is possible to 
push the upper tool 5 forward in order to remove the 
upper tool 5 downward to the upper tool clamp 11, etc.. 

Thus, after removing the upper tool 5 in downward 25 
direction, the upper tool holder apparatus 1 is changed 
to the state as shown in FIG. 6. Accordingly, as 
described above, the upper tool 5 is entered forward 
from the lower direction of the upper tool holder appara- 
tus 1 in order to be mounted. 30 

Further, the present invention is not restricted to the 
examples of above-mentioned embodiment. Accord- 
ingly, the appropriate modification can obtain other 
embodiments. 

Claims 

1. An upper tool holder apparatus for a press brake 
comprising: 

40 

an upper support portion for supporting an 
, upper tool at a lower portion of a holder body 
which is removably arranged on an upper table 
for a press brake; 

a pressing portion mounted on a iower portion 45 
of an upper tool clamp which is supported by 
laid holder body in order to oscillate by using a 
fulcrum existing at a vertically middle center 
portion of said holder body, so that said upper 
tool is pressed to said upper tool support por- so 
tion; 

an engage projection freely engageable a drop 
prevention groove formed on said upper tool; 
a first clamp, unclamp means mounted on said < 
holder body, said first clamp, unclamp means 55 
pressing an upper portion side of said upper 
tool clamp so that said upper tool is clamped by 
said upper tool clamp, and releasing a pressing 
force so that the upper tool is undamped by the 


upper tool damp; and 

a slide bar mounted in order to move in the 
right and left direction so that said first clamp, 
unclamp means can be operated. 

2. An upper tool holder apparatus for a press brake of 
claim 1, further comprising: 

a second clamp, unclamp means mounted on 
an upper portion of said upper tool clamp, said 
second clamp, undamp means pressing said 
upper portion side of said upper tool clamp so 
that said upper tool is damped by the upper 
tool damp, and releasing the pressing force so 
that the upper tool is undamped by said upper 
tool damp; and 

an operation lever pivotably mounted on said 
upper tool clamp for operating said second 
clamp, unclamp means. 

3. An upper tool holder apparatus for a press brake of 
claim 1 : 

wherein a plurality of said holder bodies are 
mounted in the right and left direction of said upper 
table, and said first clamp, unclamp means is 
mounted on each holder body; 

said upper tod holder apparatus further 
comprising a slide bar movable in the right and left 
direction in order to operate said first clamp, 
unclamp means so that it is possible to be coupled 
and shut off by a coupling member. 

4. An upper tool holder apparatus for a press brake of 
claim 1 , 

wherein said first clamp, unclamp means 
comprises a pinion engaged with a rack formed in a 
longitudinal diredion of said slide bar, a male worm 
screw integrated with a pivotal center, a female 
worm screw engaged with the male worm screw, an 
elastic member allowing the female worm screw to 
be always pressed forward, a backup plate support- 
ing a reaction force of the elastic member, and a 
pusher integrated with said pinion so that it is possi- 
ble to push on said upper tool clamp. 

5. An upper tool holder apparatus for a press brake of 
claim 1, 

wherein said second damp, unclamp means 
comprises a three-threaded screw which is inte- 
grated with said operation lever in order to be 
engaged with a female screw of said upper tool 
clamp. 

3. An upper tool holder apparatus for a press brake of 
claim 2, 

wherein the upper tool is clamped by the 
upper tool clamp with said first clamp, unclamp 
means and second clamp, unclamp means so that 
a damp position of the upper tool clamp is posi- 
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tioned at the same position. 

7. An upper tool holder apparatus for a press brake of 
claim 2, 

wherein the upper tool is clamped by the s 
upper tool clamp with said first clamp, unclamp 
means and second clamp, unclamp means so that 
a clarrp position of the upper tool clamp is posi- 
tioned at two positions. 

w 


15 


20 


25 


30 


35 


40 


45- 


50 


55 


3NSDOCID:<EP 0767015A1 I > 


EP0 767 015 A1 


FIG.l 



10 


EP 0 767 015 A1 



BNSDOCID: <EP 076701 5A1 . I _> 


EP 0 767 015 A1 
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